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PROBLEM TO BE SOLVED: To provide an optical fiber amplifier which efficiently amplifies the light of long 
wavelength, especially that of 1.62 &mu m or longer. 

SOLUTION: A first excitation light source LD12a which outputs a first excitation light of first wavelength, a 
second excitation light source LD12b which outputs a second excitation light of a second wavelength 
different from the first wavelength, multiplexers 14a and 14b which multiplexes the first and second excitation 
light and the signal light of a third wavelength longer than the first and second wavelength, and an optical 
amplification fiber 1 in which the first and second excitation light that is multiplexed by the multiplexer as well 
as the signal light are guided, are provided. The optical amplification fiber 10 absorbs the first excitation light 
and excited to a first excitation state from a base condition, and absorbs the second excitation light and 
excited into a second excitation state from the first excitation state, with the signal light amplified by induced 
emission with the signal light. 



Abstract 



Data supplied from the esp@cenet database - 12 



..7abstract?CY=ep&LXj=en&^ 03/06/30 



J 



(i8>h*bhww <j*> 



02) & 



$£$12001- 189510 
(P2001-189510A) 
(43)&8BB ^13^7^105 (2001.7.10) 



(51) IntCl. 7 
HOIS 3/06 
3/10 




(21) tflSB#*» 

(22) ttiiBB 



WKVU -374533 
¥Jjfcll¥12fl28B (1999- 12- 28) 



(54) imwvzm X7T-tnr>f 

(57) I5?*ftl 

i2bi *i*3J:tttB2«MS*J:, *5 1*3.fctf1B2j6 

a^r^****^* 3 ******* 

US 1 j3 «fc U<* 2 t i 4 **'* 1 - * **** 7 

ft 2 ®,ig;fe£»tz Lft l ae*** 2 w^fcB 

5. 



(7DB88A 000003263 

(72)j£S«f Wffl * _ 

av&wm mm ik 

(74)tt&A 100077931 



(a) 



100 



te^3fc 16a 14a 



10 



14b 16b fflfl 




32a 18a 



100' 



(b) 




(2) 



2001-189510 



« una* i 2 »^*»« 

[M**2l (Wta*l«*»l. 4 8am*fcl*0. 
98( ,ffl^0. tWE*2«*»»l- 62»m£Vik 
^. If^l^K*^* 77 ^ 7 ^ 
[«*as] tfHB*«»*. ; 7 . 7 ! 

10 0 0 1] .-r»w 

ww «»-f«tt*»«fi ***** %yr *': r 'j m 

*«***? s c fc ^ 

[0 0 0 3] *7T-f<rv*fc». 

_^ 7 H,<, 7r^?^. ^r-f^y^rv 
, ffl ^ 77 ,,ry^^ («*■«; 

ftJflftS. 5 6, P • 1 2 5 6 (1 9 8 7)M > . ~ 
r » ***** (Er) K-^r^ OUT. 



r e d f j ) o«t#«if^ 8 - 

[0 0 0 4] B5K. EDFt^t*7^ 

(giT r e d f aj tw-rs. ) 3oo«s 

[0 0 0 5] EDFA3 0 0tt. EDF30fc. 

u -^^*-f (£*t, tldj tw-ra. ) 2 2 

* (W 
a'valength Division MultiP 
lexer. EXT, rwDMJ i»t5) 3 4i.^ 
/<? ^^86a*W36bttW6. EDFA3 

[00061EDFA200 «>iMM:»Tfc«*l-«* 
^[0 0 0 7] ^^38aCg^^r^<3 

a .*b****fc»** 

*) ft WDM84CJ:ot > MJSLD2 2i'b«» 

sterna* <«*.«. < 8 

0 98 W m«) i^iK^tv. EDF3 0C6«t5. 
* ED FS0i:J:otM*W»**»' 

r ^-, u _*3 6a*3,fctf3 6bli, Affl*^^ 3 
8.»W38b«t«BJIlLD2Zft^»« 
M E DF30«7r^32a^32bt«* 

aic* ase 

(Ampl i f i ed Spontaneous Em 
i s s i o n) U «#*J:tJ<tti***» 

t «»EDFAB. «1. 5»»»»«»* M «f 

"Ik 7T^<»i*»^ iR ^^ 8 ^ 

,00 0 91 ft, ***©***•«-*-* 

S. A. E. Lewis, a 
! Electronics Le t t e r s, Vo 
[' 3 5 (2 0) 1 7 6 1, 1 9 9 9) , 

[00 10]*«WI*. ilBOlMB********-* 
**lfct>«>**»9* »K, 1. 6 2^m^ 

50 [0011] 



3 

ft a ffll5-&R#fcJ:oT'&S 

$ jh/lsmb* i & j: t^m 2 £ misfe** t 

[0 0 1 2] ffilB»lR*ttl. 9 
[0 0 1 3] ffi«5*»««, 7r^^;7^ 

T ^T*&£C£##£lA\> x;^!)A (E 

r) K-^^^T^^^^^b^o 
[0015] 

(Exicited State Abso 
r p t i o n) £*iJ35-t£ r. £ M X ot\ 1 . 6 2 m m 

So 

[0017] W^77-f/<r^ll Hi (a) 

IClBjB* KSl. 4 8/im«*tli»*0. 

Wtfli, llti (Grand State)*»fcSB *<? 
igj^ttB (First Excited Stat 
e) fcBjg^nS. *77-f/<tt, 

(Grand State Absorptio 

n) fcJ:oT»iBiB*«U:BjB*n*. f 

1. 5 5 j/mfflr) ?:AM^^^t, 3£ 1 
So 50 



2 001-189510 

4 

[0018] #±JKS*tta^^« J F«1»*:* 
L, Bfi»teRJK£*t-fctf>tf*>* Erx 

[0 0 1 9 ] Hi (b) *7 7^/<fc 

JKttttA»fe»iBj8tttt^BjB1-«. f 
COBSftfcRtiS* (0J*J*, 4 8miii#**: 

I^IO. 9 8|im§) r. 0*jSJR1»aiR 

<nmW£, mi (a) {c^L*U£*^3fe7r ^'^-fctf 

BjBttHtfcBjB^ixfctK-^tt, aWlMiaot, 
£ b^B^^^^^- w<;uo«2BjeH*1»*^Bfi* 
tlSo f 2®^(Cfee3fe77^^, (12 
Jffii£3feJ; 9 ttt*^*^ : M*.tf* K^l. 65/im 

£*u *7r ^a>bffi*f£ix$o 

[0 0 2 0 ] iitt«Sr/T«77^/^ IT, E 
r K^*77-<^ (EDF) 5 £ £ &T~£ 6 e 

EDF*>W^»fciJ0rffiafa e *S X CW&ttttRjRftSfl 

[0021] B 2tc«K»fc*UfcJ: &Mft^> 
BJe^fliajRWrSffo a esa (H'f^*) tt> 

EDFfi tMl. 6 2jum^it5IiI^ 
Ki, BjE3K1««iR4r*-rtt*J; 9 fc*R*«!fc, 

J: 0 fctt*tf>*^BiB« (^2^j^^) ^v^rirl: 

1^1 (WtH 6 1jum) *>bSb&VM9i& 

(esa) ^^r.St>^^*>»3s Sfttfyx&m 

^zt, 1. 6 2 umx v hM^&&<nyt&m&myt 
^5*t*f»-jscr, BJ8*t«»tt3&«ft-f*ttft*^aa: 

[ 0 0 2 2 ] ft*5, *«88»»^ds» 5, I IBM 
Ssj:0 { *2BJB«tt«:. tt*0 2ooa«tt»©n, 



(4) 



2001-189510 



6 



[oo23] mumi&x) *» at E 

DF^t*7r^7^ (EAT TEDFAJ 
-rs. ) &0 3 (a) isXXf (b) tcH^WtC/F-t. =. 
r.T-14, i/y*^EDF*fflV^M*t. 
"[0 0 2 4] B3 (a) I^LfcEDFAl 0 0 14. E /<? 
DFlOi, flSg^LDUat. » 2 Bfi« L D 
12bi, SUD12 a A>ibHlM$nfcfgl®l®*t 
M3fei:^^t5t»»S^^RiWDMl 4 a i, 
J2LD1 2 b*»feWlt£ih.fc*2aiB3tefcfS*3tefc* 

J:tl«l6bt*trv^. EDFA100I4, a*** 
HaKifflSb^U, «flEDFAiPl« 

Tk>ft. SlMLDl 2 a*>fetb#f2*T<£^l©® 
3t»j»*i: % »2JfliB^LDl 2 bfc*»bWltSiT'S* ^ 
2®>jg:fc»E:Stl4, SiM'JI*'?. d>tt<£t>-*» 

1 . 62d mi •? kftl^o 

[0025] EDFAlOOft, £i.T*> J: 0 U 

[0 0 2 6] 3^?^l8atfft^lX«7T-f^3 

2 a*»fcA7J£*l<fcfB#7t 6 6 Aim 
Sf) (4, WDM 14a CioX.'SlliflLD 12a 

a.&talt3*ifciisi»«3t («*-«. esi. 48 » D1 

#£fcl4E*0. 9 8^mS) EDF10 JO 

i-e*-rs. 66 " m 

S) II WDMHbiaot, S2SgfflLD12b 
d»t,W»t*ftfc*2B]e3«6 («*.«, Eftl- 6 3ym 

itX£{¥5W£t-4:oT . EDFl Ortttfte^nS. 
[0 0 2 7] EDFlOfciotJIiSUfcflt**!*' 

fcis. T^^iea^tfiebU. 

tlH*fc. 1 8 a*5.fctfl 8 biSiVa 

fiJBLD12«*5WLD12bftmoS«. ED ^ 
F 1 0n7r-f^3 2 aiJ.fct/3 2 b "f^l&SLt-J; 5 

ASECW 



[0 0 2 8] *5iJ6flmroEDF*ffltVfc*7 7'f'<r 

v^t4, .LietcwcPSfeJvf. w*.tf. S3 (b) ^ 

13 (b) tC*3^T. i3 (a) 0*77<f'<7f 

^i o oo«ES;^^i^W-^^^^^" rs *^ 



[0 0 2 9 ] 03 (b) icfLfc^r^^vrio 

0' 14. Il*fiflLDl2««»bBlt4*l5*lWa 
^fi*5 4:V«2ii)efflLDl 2 b^&Bl*t3*t**2*« 

fctrvvfft**.* *^EDFiot 
*7w-#-4jSlc*s^rH3 (a) SSL^T-f^y 
7l0 0i*46. »lBbfi^LDl za*»fea*r*n 
fcSi§g*if2lifli-Dl 2 ba»fottJA*£*i'fc» 
2®)^3ttl4. WDM1 4 a^-a-K^ttS. fE#3tl4. 

wdmi 4 btiot, « 1 J: tf* 2 

n. EDFlOtgSStS. ^ffH§-*i4. EDF10 

rt *7^v-n6b^Lt^ 
8bt«S^lxt*7r-f^3 2 bt~ffi7j£*v 

[00 30] *»i©EDFAl 0 O&itfl 0 
0' 14. EDF<B»fi<**»JR«:#Jffi"*"S- tt±o 
T, E*#l. 6 2«minfi^*»«lllt5. 

*«itEDFfc«ffltf^*«)t. v^^m* 

SOIL'S t> A> -5. 

[0 0 3 1 ] (***«2> H4». JWSBtJ:*** 

[0 0 3 2 ] *7r-f'<ry7200B. yu-T'tt©* 
7H/<20i. IB 1 Bigffl LD12ai, 12 BiS^ 
LD 21bi, WDMI 4 t, *7-?24t, ft*-* 
a ^16itfbW5. 5t 77'f'<7V72 0 0 
ft. 2 8 3*3*^2 8 b fcfl-L-C. *77^< 

ttO*77-f'<2 0tt. Ha«KI4*»-*fcEDFt 
ftt^S. ffSlEbSfflLD 1 2 a*>ttiJl+»5fl 
BM^Ojgii, f2l£«LDl 2 b fc*»ibffiW£*l 

^141. 6 2fmiHSK fglBig*; («*.«. » 
*1. 4 8 )1 mSifc«IfiO. 98«mffiF) tf 2i 

eft ea^S) tr». wdm i4 

(- X o T a v M - E £ & » 
[0 0 3 3] *Wt*«©*^T-f'<rvr 2 OOfc* 

-g-ESixfc) £0#EI4. <*«*> 2 4t*ftfr 

ns„ -cr-14, *77 2 4 Hr. ifi*^So3 

dB j!^7 (#H£&5 0%<75*-7'7) 3dB 
7j^v2 4t4. fl*-K4 .*itl']|2*-H24 
b &3tf- h 2 4 c*3«fcO<S&4*-h 

2 4di&ft5Mt*«^^^ 3dB*772 
414, fl#-b24 a*»b«3^*«:1B3 

43j;V«4*-h24 c, 2 4 d fc*»To. * 2 
h24b*>t©A7J^f3J3j;0 ! f4*-b2 4c, 2 

4 dt^#-foffi7JL, *fc, *3*-h2 4c*»b» 



(5) 



2001-189510 



h24a, 2 4 b*C*»-foffl*-r«#«*r*-#"*. 3 
dB ^i^7 2 4«>-*lwRtf fc*uTl*6J&l #- ^24 
a &&Xfm2tf- h 2 4 blCtt, ;^^0*7r^^ 

4 k^«o*7r-f^2 o tx-%7T<< 
9- (FLM) SrMtrt^. 
[0 0 3 4 ] LD12a^J:l/LD12b^btli»^ 
*U WDM1 4t«S*ltM*B* 3dBiJ/72 /0 

2 0 0i:W^5«** 66Mm 
») tt, Jfif-^a 2 6 OjSliSf 2 6 a 1^* 

Sil, S2«f2 6b*»6)3dB*^7 2 40f4#- 
h 2 4 d {C[S]ttTtb#£ft6* 

[0 0 3 5 ] 3dB^7 p 7 2 40f 3#-h24cl:A 

#3ttt, 3dB*^7 2 4rt^»$n, *n*n<D5 

O o/ O fod\ #1 h 2 4 ai5j:^f 2^- h 2 4 b ^ 

lb — ^tt<^3fe^r -f/<2 0 JctiJ^^nSo A— ^ 
77 ^/^?), ^Wll^^i}- JBifitttRaiDl*: 
»i*HlfcJ:orWftt«W*. >\s-7ft<o%7y 

[0 0 3 6] «BSnfc(tf*tt, H^^4a*5 
£U<1&2# — h24b frbnifiZ d 2 4{CA^ 

S*U t«)ff*Ott<4t**4#- h 2 4 dJ^fctti* » 

Of2»2 6 bfcA***U 13^26 c^bW* 
£*V* e t^a^260«3#f26 c^bB* 

7 2 btCtti^^tLSo 

[0 0 3 7] *»W«©*7T^/<r^2 0 Ott, 

th\z. TEfcRBt5»*ttt*. 
[0 0 3 8] _h*BL£:«fc5^ WM^^r^^' 

7^2 0 011 3dB^7 P 7 2 4^3dB^J^7 2 4 40 

ti^^t-, wi#ii»*7r -f^r^i o oco2 

1 4a^J:a J l4 b^loCftU, ff'J^b 
5K3dB^y7^fflt^:i:«iT"*) 
6 e ft*, jjymtll ^{:^iftSI^^^7 

($77>f/<Sr'<), /<;^^7-It*<)J:K FLM£ 



[0 0 3 9 ] *7T^f^T^10 0 a 
^1414, @5l:/TL«*^*77^^7^7 P 3 0 0 
l£*5#6 2O0T-T y l"-* 36a^J:U«36bi:I^«l 
IC, a^^2 8 a 3o TJ* 2 8 b^LDl 2 a &5 <£tF 1 
2b/£»b^>SM, EDF20^*77^f^32aS 

MM»>t5^^^5o-e, *77^f/<«>» 

^^^-near, 4«^»±«>**-**^- 
[0 0 4 0] ft*. /u-^tt«c*»**tfc*7r 
Aits) £^MCt, ro^^^-^o-r 

MP^i^^> tt*3«R (i/4fimi/2 

ttsts. as it/rn ^*77^^ 

[0 0 4 1 ] 

r, 1 6 2 m met d t*^#*:»**< 

[Hffi^ffimftiaw] 
[@i] it*©*7 7 -f/^r^i-feW 

(a) *«WO*77-f/<7 ^H*5tt8*HM 

* (b) oMfcRW+ftfc*^**^*--^^^^ 
[02] Er K~ y^^T -f /<0«**B»fBfla e *5 

^t^7 7t'fc6 0 
[03] (a) ^cfctP (b) «BHfc: 

io*77^f -^r^^i o o*5<fctM o o* ^^n^en 

[04] *^iaS^Wl2«77^^^2 

o o ^itWC^Sc 

[05] »'«77^<rvy3 o o t^tl^i^ 
[flF*o>R9!] 

10.30 E D F 



(e) 



2001-189510 



12a, 1 
2 0 1^— 
1 6 a , 1 
14,14 
18a, 1 



9 

2b, 22 LD 

6b, 36a, 36b TOU^ 
a, 14b, 3 4 fe&^&m (WDM) 
8b, 28a, 28b, 38a, 38b 



[01] 



10 

2 4 ^^7 

24a, 24b, 24c, 24d b 
2 6 — ^ \s— 2 

26a, 26b, 26c 
32a, 32b *77^f^ 
100, 1 0 0' , 200, 300 

[021 



(a) 



1 



(GSA) 



JMBU.56) 




1.63 





i 

i 

I 
t 



(7) 



iftffl 2001-189510 




7 a V h'-i— i>CD^c# 

^ _ _ F*-"M#^) 5F072 AB09 AK06 JJ02 JJ04 JJ09 
(72)«BJ# -« ififTO PP07 RR01 YY17 

ft*JH***»R4TB 3#*to 10(30 PP0? 



